Kinetic model of drug distribution in the urinary bladder wall following intravesical instillation.
Intravesical administration of cytotoxic agents is commonly used in urological practice for treatment of superficial bladder cancer. The leading motive is optimisation of drug delivery near the site of action and reduction of systemic toxicity. Bladder pharmacokinetics is complicated by several mechanisms. The objectives of this work were to develop a kinetic model of drug distribution in the bladder wall following intravesical instillation and to study the effect of various parameters on tissue and systemic drug exposure and explore the potential benefits of permeability enhancing effects of chitosan (CH) and polycarbophil (PC) through simulation. Key elements of the model are variable urinary drug concentration due to urine formation and voiding, biphasic diffusion in the bladder tissue and systemic absorption. Model parameters were estimated from bladder-tissue concentration profiles obtained in previous in vitro experiments with pipemidic acid (PPA) as a model drug. The results support further investigations on application of CH and PC in intravesical drug delivery. Both polymers increase permeability of the bladder wall by diffusion enhancement in the urothelium and presumably by improving the contact with the bladder surface. The developed mathematical model could serve for optimisation of intravesical drug delivery and future development of intravesical drug delivery systems.